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(57)Abstract: 

PURPOSE: To provide the laminated LC filter, utilizable as an 

element for small power in a high frequency band, extremely 

miniaturized and adjustable in characteristic by providing both ends 

of a capacitor with inductors in series. , 

La 

CONSTITUTION: An LC parallel circuit is composed of an ] — ^Tnritn — -t 



an input terminal, and the low-pass filter is constitutedby grounding X _ £ „ ., 

" ■yi '*r Ca': 

two conductor patterns for capacitor connected to the input terminal X i 
with capacitors C1 and C3 between the conductor pattern.^ 
connected to a ground electrode. Inductors L12 and L22 are added 
at both the terminals of the capacitor C2 of this laminated LC low- 
pass filter, and inductors Ls1 and Ls3 are respectively added 
serially with the capacitors C1 and C3. Then, an attenuation 

amount out of a passing band is adjusted by adjusting the inductance of the inductors serially added to 
the capacitor. 
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inductance L2 of a conductor pattern for inductor and a capacitor 
C2 provided between conductor patterns for capacitor connected to 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating LC low pass filter suitable for the low pass filter of 

antenna input stages, such as a GHz band transmitter, etc., and its property adjustment approach. 

[0002] 

[Description of the Prior Art] The frequency band put in practical use in a transmitter etc. has also shifted to the fielc 
of a RF, and the demand of a circuit or a circuit element suitable for a GHz band is increasing. The demand of the 
component corresponding to [ field / of the LC filter used as a filter, a trap, etc. ] a miniaturization in RF-izing is 
increasing. 

[0003] Various kinds of LC filters are proposed to such a demand, and the usable thing is also produced 
commercially with the GHz band. However, in the old thing, it realizes only to the size of 4.5mmx 3.2mm. Also in 
this field, the demand.of the size not more than 3.2mmx 1.6mm or it is also increasing. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is available as a component for the small power of high 
frequency bands, such as mobile communications, is very small, and offers the laminating LC filter which can adjusl 
a property. 

[0005] Moreover, by the circuitry of a lumped constant circuit, a setup of a circuit constant is also easy and a design 

also offers an easy laminating LC low pass filter. 

[0006] 

[Means for Solving the Problem] This invention solves the above-mentioned technical problem by adding an 
inductor to these conductor patterns and adjusting this while it forms the conductor pattern for inductors of a 
monolayer in a layered product and forms the conductor pattern for capacitors in this and one. 
[0007] Namely, the inductor formed between insulator layers and the first capacitor which countered through the 
insulator layer and was connected to an inductor and juxtaposition, In the laminating LC low pass filter equipped 
with the second two capacitor by which one side was connected to the both ends of this parallel circuit, and another 
side was grounded It has the description to have carried out whether the both ends of the first capacitor would be 
equipped with both sides for an inductor in preparation for the second capacitor and a serial for an inductor in 
preparation for a serial. 

[0008] Moreover, it has the description by adjusting the inductance of this added inductor to adjust the magnitude of 

attenuation outside a passband. 

[0009] 

[Function] Capacity is formed between the I/O edge of LC parallel circuit, and ground potential, and it becomes a 
low pass filter configuration. While being able to choose a property as arbitration by setup of the inductance of a 
component, and capacity value, it enables it to choose the magnitude of attenuation as arbitration with the added 
inductance value. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. First, the basic 
structure of a laminating LC low pass filter where this invention is applied is explained. 

[001 1] Drawing 1 is the decomposition perspective view showing the example of this invention. Although it has 
indicated that a dielectric constant carries out the laminating of the insulator ingredient of the non-magnetic material 
which is about five by the sheet lamination, the laminating of a conductor pattern and the insulator may be carried 
out by turns by print processes. Insulator 1 la becomes the protective layer of an inductor, and the conductor pattern 
12 for inductors is formed on insulator 1 lb. This conductor pattern 12 for inductors does not need to be a ** face 
crease like this example, and when an inductance value is small and ends, a linear conductor pattern is sufficient as 
it. 



[0012] The conductor patterns 13a and 13b for capacitors which constitute the capacity of an inductor and 
* juxtaposition are formed in insulator 1 lc and 1 Id of insulators, respectively. Capacity is determined by the dielectric 
constant of this spacing, an opposed face product, and an insulator. Moreover, it is formed, respectively, and the 
conductor patterns 14a and 14b for capacitors counter insulator 1 le with the conductor pattern 15 which is 1 If of 
insulators, respectively, and form capacity in it. This conductor pattern 1 5 is pulled out by the end face towards a 
different direction from other conductor patterns. 

[0013] That the laminating of the insulator shown in drawing 1 was carried out, and it formed the terminal electrode 
is the laminating LC low pass filter shown in drawing 2 . The input/output terminal 17 and earth terminal 18 of a 
pair are formed in the layered product 16. The conductor pattern 12 for inductors shown by drawing 1 , and the 
conductor patterns 13a and 13b for capacitors and the conductor patterns 14a and 14b for capacitors are connected tc 
an input/output terminal 17, and a conductor pattern 15 is connected to an earth terminal 18. In addition, if the 
conductor pattern grounded also on the conductor pattern 12 for inductors is formed, it will become shielding 
structure and will be hard coming to win popularity the effect of surrounding electromagnetic field. 
[0014] Drawing 3 shows the representative circuit schematic of the laminating LC low pass filter by the above- 
mentioned structure. Inductance L2 of the conductor pattern for inductors Capacity C2 obtained between the 
conductor patterns for capacitors connected to the input/output terminal The capacity CI between two conductor 
patterns for capacitors which LC parallel circuit was constituted and were connected to the input/output terminal, 
and the conductor pattern connected to the earth electrode, and C3 It is grounded and a low pass filter is constituted. 
[0015] Drawing 4 is C2 which is the representative circuit schematic of the laminating LC low pass filter by this 
invention, and was shown in drawing 3 . While adding inductors L12 and L22 to both ends, they are CI and C3. 
Inductors LSI and LS3 are added to a serial, respectively. These inductors can be formed with the conductor pattern 
of the capacity formation section which a capacitor counters, and the conductor pattern which connects a terminal. 
[0016] Adjustment of the inductance of the inductor added to the serial can adjust the magnitude of attenuation 
outside a passband to the above capacitors, a passband is set to 1 .9GHz as — CI - C3 And L2 the time of adjusting 
the value of inductors L12 and L22, when a value is set up — a property --**-- it was shown in drawing 5 whether i 
changes like. 

[0017] drawing 5 — setting — the value of inductors L12 and L22 — O.lnH(s) from ~ 1.0nH(s) ** — when it carried 
out, the damping property outside a passband changed like curves 51-54. a curve 51 - the value of inductors L12 
and L22 - O.lnH(s) ** « the thing when carrying out — it is - the same - a curve 52 - 0.25nH(s) and a curve 53 ~ 
0.5nH(s) and a curve 54 — 1.0nH(s) ** — it is a thing when carrying out. 

[0018] In the above-mentioned example, it was checked by adjusting the value of inductors L12 and L22 to 0.25 or 
less nHs that the guarantee magnitude of attenuation outside a passband is fully securable. When the inductance 
became large, sufficient magnitude of attenuation was not obtained but it was also checked that a filter shape 
deteriorates. 

[0019] what shows a result when drawing 6 changes the inductance value of inductors LSI and LS3 - it is - 0.1 nH 
from - 0.5nH(s) up to ~ O.lnH(s) It is a thing when cutting fine, coming out and setting up. Curves 61 are O.lnH(s). 
Curves 65 are 0.5nH(s). It is a thing at the time. 

[0020] The value of the result shown in drawing 6 to the inductors LSI and LS3 is 0.2 -0.3nH. It was checked that a 
damping property becomes good in the range. If it separates from the range, sufficient damping property will no 
longer be acquired. 
[0021] 

[Effect of the Invention] According to this invention, it is realizable for antenna input stages, such as mobile 
communications, etc. by useful LC low pass filter being small. Since it is laminating integral construction, the stable 
property is acquired. 

[0022] Moreover, it becomes easy to obtain LC low pass filter of a desired damping property by choosing the 
property of the circuit element to constitute. 



[Translation done.] 
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